amino-2-hydroxy-4-phenylbutanoic acid 5 dimerised on treatment with EDCI and HOBT to give the symmetrical [1,4]dioxane-2,5-dione-based peptidomimetic 6.
Introduction
An endless array of organic compounds exist that exhibit an equally endless array of biological activities. These compounds function by simply presenting a well-defined topology to a complementary receptor or enzyme in spite of a diversity of molecular structure and biological mechanism of action. It therefore follows that new classes of bioactives would result from simply generating new molecular topologies. One way to achieve this objective is to tether known bioactive molecules onto an appropriate molecular scaffold to generate a new, overall molecular topology. The choice of scaffold needs to allow the ready chemical attachment of a range of simple molecules that possess a diversity of structure and function, perhaps in a combinatorial fashion. The result of such a union is a compound whose overall topology is controlled by the nature and combination of its constituents.
This idea has been used to generate important bioactives that contain a core scaffold and a range of attached ligands that can number anywhere from a few (e.g. protease inhibitors that possess a core isosteric unit to which are attached enzyme binding domains) 1 to many (e.g. a dendrimer). 2 Such hybrid compounds provide leads for important biological probes and potential therapeutics with improved potency, stability and in many cases, vastly different biological properties and mechanisms of action relative to their separate components. There is, therefore, a clear need for new and general molecular scaffolds. In this paper we present a simple example of this idea that allows a peptide, or conceivably another suitable functionalized molecule, to be attached at two sites on a heterocyclic scaffold (see compound 6). The compound presented here is simple to prepare as a crystalline solid, and demonstrates this principle. Closely related compounds have been reported as inhibitors of Calpains, 3 an over activity of which is associated with a number of important human diseases.
4
Results and Discussion
The optically active peptidomimetic scaffold 6 was prepared as detailed in the Scheme below. In the key step, a solution of (2S,3S)-3-[N-Cbz-L-leucinyl]amino-2-hydroxy-4-phenylbutanoic acid 5 in DMF was reacted with a solution of 1-ethyl-3-[3-(dimethylamino) propyl]carbodiimide hydrochloride (EDCI) and hydroxybenztriazole (HOBT) in dichloromethane containing diisopropylethylamine (DIEA) to give 6 as a stable colorless solid in 74% yield. The starting material 5 was prepared in three steps as shown in the Scheme. The known 5 α-hydroxy β-amino acid 2 was N-deprotected with HBr in acetic acid to give a mixture of 3a and 3b (9:1), which was subsequently coupled with N-Cbz-L-leucine under standard EDCI conditions to give 4a and 4b (9:1). This mixture was finally hydrolysed to give the desired derivative 5 (see step iii) in 69% over two steps. It is interesting to note that the ratio of 3a to 3b obtained in step i was dependent upon the concentration of 2 used in the reaction. Product ratios of 4:1, 9:1, 12:1 and 19:1 were obtained for concentrations of 0.26, 0.97, 1.47 and 2.00 M, respectively. The dimeric nature of 6 was confirmed by a combination of 1 H NMR, 13 C NMR and mass spectrometry. The two-fold axis of symmetry in the dimer 6 was confirmed by the presence of only twenty peaks in the 13 C NMR spectrum while high resolution mass spectral data was consistent with the dimeric structural formula [C 48 H 57 where a similar chemical shift was observed for H2 in 4b (5.53 ppm), whereas H2 in the corresponding alcohol 4a resonated further upfield at 4.29 ppm.
In this paper we have presented the synthesis of an interesting and new class of peptidomimetic molecular scaffold whose architecture should be amenable to attaching a wide range of amino acid R groups and thus the presentation of a diverse range of topologies. 
Experimental Section General Procedures.
1 H NMR spectra were obtained on a Varian Inova spectrometer, operating at 500 MHz. Coupling constants (J) are quoted in Hz.
13 C NMR spectra were obtained on a
Varian Unity 300 spectrometer, operating at 75 MHz, with a delay (D 1 ) of 1 s. Electron impact (EI) mass spectra were detected on a Kratos MS80 RFA mass spectrometer operating at 4000 V (accelerating potential) and 70 eV (ionisation energy) using a source temperature of 200-250°C. (5) . Compound 2 5 (500 mg, 1.47 mmol) was dissolved in a solution of HBr in acetic acid (33%, 1.0 ml) and the resulting mixture was stirred at rt for 20 min. The addition of ether (2 mL) caused the amine salt to precipitate. The solvent was drawn off and the resulting residue retained. To the etheral solution was added petroleum ether (4 mL) to give a further precipitate. The solvent was drawn off and the two batches of solid were combined and dried to give a mixture (397 mg, 12:1 by 1 H NMR) of the amine salts 3a (86%) and 3b(6%) as a brown tar. Selected data from the mixture: 1 H NMR C NMR (DMSO) δ 172.1 (ring CO), 165.7 (LeuCO), 155.4 (CbzCO), 137.6, 136.7, 128.7, 128.1, 128.0, 127.6, 127.5, 126.1, 77.6 (C2) 
(2S,3S)-3-[N-Cbz-L-Leucinyl]amino-2-hydroxybenzenebutanoic acid

